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FAILURE TO ISOLATE STREPTOCOCCI FROM NINE CASES
OF PEMPHIGUS1
ARTHUR C. CURTIS, M.D. AND JEAN M. TOPP, M.A.2
The following work has been undertaken in an attempt to duplicate the findings
of Ashton L. Welch, who has published several articles on the isolation of a
streptococcus which he feels to be the causative agent of pemphigus (1).
In his original article appearing in 1934, Welch described the morphology of the
organism which he isolated from the blood of a patient with pemphigus as being
extremely pleomorphic. Early transplants exhibited pure streptococcic forms
in some instances and in other instances a mixture of coccoid and bacillary forms;
occasionally only bacillary forms appeared. These pleomorphic forms showed a
tendency to clubbing, resembling diphtheroids, and coccoid forms or granules
were observed inside bacillary forms older than twenty-four hours. While the
pleomorphic forms could sometimes be induced to revert to the stable strepto-
coccic form by the use of heat or animal passage, in some cases this reversion
could not be accomplished. Macroscopically, isolated colonies on blood agar
plates were rather large and had an irregular border; the surface was flat, glisten-
ing, translucent, of a butyroid consistency and surrounded by an intensely green
zone. The organism was an obligate anaerobe and would not grow in plain
broth or on plain agar. It was not bile soluble, and optimal growth occurred at
35 degrees C. Sugars fermented included dextrose, maltose, mannitol, sucrose,
leuvlose, lactose, galactose and salicin. Raffinose, inulin, arabinose, xylose,dul-
cite, and inosite were not fermented. The antigenic and immunological proper-
ties of all types of the organism were identical. Staining reactions showed the
organism to be gram positive and not acid fast. It was lethal for guinea pigs,
mice, rats and rabbits causing death in from eight to twenty-four hours regardless
of the route of injection. Using the Northrop-Kunitz-Mudd apparatus for de-
termination of cataphoretic mobility, the peaks of mobility of the streptococci
were 1.72 and 3.45, both on recently isolated organisms, and on organisms which
had been passed through animals. When these organisms were treated with
antisera produced by the inoculation of streptococci into rabbits and horses, the
cataphoretic mobility of the streptococci was found to be markedly reduced.
This mobility of the streptococci could be restored by absorbing the antisera with
the streptococci. In his latest publication appearing in 1946, Welch also includes
a comprehensive review on the etiology of pemphigus up to the present date (2).
Our technique for culturing of streptococci has followed that of Dr. Welch's
rigidly in essential respects. The patient's blood was withdrawn aseptically in
amounts of 20 ml. and delivered into sterile flasks containing 5 ml. of a 2 per cent
solution of sodium citrate in a physiologic solution of sodium chloride. 4 ml. of
this mixture were inoculated into Rosenow's dextrose brain broth medium, in
sterile glass tubes measuring 30 x 1.5 cm. Half of these tubes were pulled out 4
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cm. from the top to a narrow constriction, using an oxygen burner, exhausted
with a vacuum pump and sealed off immediately. We have modified the original
technique in one respect. We have used sterile glass tubes measuring 30 cm. in
length in place of tubes measuring 20 cm., to which were fused sterile long glass
tubing. By obviating the necessity for fusing glass tubing to a glass tube, the
chance of additional contamination of the blood specimens by air borne organisms
would seem to be lessened. The remainder of the inoculated tubes were plugged
with sterile non-absorbent cotton. Half of these remaining cultures were incu-
bated aerobically, and half were incubated under an atmosphere of ten per cent
carbon dioxide. All cultures were maintained at a temperature of 35 degrees C.
Blood collected in the same manner was injected intraperitoneally into adult
white mice. Although the original method used 4 ml. per mouse, we found
TABLE 1
NUMBER OF NUMBER OF Nfl B R OF
CASES NEO MENS SHOWING TYFES OF CONTAMINATING ORGANISMS ISOLATIONS OF
SFECIMENS CONTAMINANTS
1. Angelitos 6 4 Hcmolytic staphylococci aureus 0
2. Grant 6 2 Diphthcroids & staphylococci 0
albus
3. Pulido 6 2 Staphylococci albus 0
4. Meyers 4 1 Diphthcroids 0
5. Yonngblood 1 0 None 0
6. Linehaugh 2 1 Staphylococci albus 0
7. Bushara 3 2 Hemolytic staphylococci aureus 0
S. Helmcr 2 0 None 0
9. Donaldson 2 1 Diphtheroids 0
Total 32 13 0
Table 1 shows the number of patients studied, the number of skin contaminated speci-
mens with the types of organisms found, and the failure to isolate any streptococci from the
uncontaminated specimens studied.
mortality due to inoculation in several animals. No organisms were apparent
by direct examination or by subculture of peritoneal contents of these mice.
We, therefore, reduced the amount of the intraperitoneal inoculation to 2 ml. per
mouse. No deaths of mice occurred after the reduction in volume of the inocula-
tion. We also inoculated six mice intracerebrally with 0.03 ml. of serum sepa-
rated from clotted blood.
One of the principal difficulties encountered in attempting to isolate a causative
agent from the blood stream of patients with pemphigus lies in freeing the skin
from contaminating organisms. On many occasions the ordinary use of alcohol
and iodine did not suffice to rid the skin surface of the usual flora which seem to
be present in unusual numbers. The occurrence of broken or unbroken bullae
over the region to be used to draw blood frequently resulted in contamination of
the blood specimens. It was found that the most effective means of securing a
sterile area was to apply a wet dressing of penicillin in a strength of 400 units per
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ml. over the area to be used for at least twelve hours previous to withdrawing
blood. This technique resulted in Cultures uniformly free of ordinary skin or-
ganisms from patients in whom skin-contaminating organisms, hemolytic and
non-hemolytic staphylococci and diphtheroids, had been consistently en-
countered.
In addition to Rosenow's dextrose brain broth media, we have also inoculated
0.5 ml. amounts of the citrated patient's blood on the following media: Brewer's
fluid thioglycollate media (Difco), five per cent nutrient blood agar plates made
with rabbit blood, blood broth tubes made with rabbit blood, dextrose nutrient
broth and chocolate agar plates. All cultures were incubated aerobically at 35
degrees C.
In our series we have had access to nine patients with pemphigus, five of whom
died. Three of the patients were regarded as being of the foliaceus type, while
the other six were classified as having pemphigus vulgaris. In each case the
diagnosis of pemphigus was made by the Department of Dermatology. The
total number of specimens of blood drawn from these patients, exclusive of those
specimens contaminated by obvious skin bacteria, was thirty-two. Each of three
patients had a series of six cultures, three had a series of two cultures each,
another had four cultures, one had three cultures, and one had one culture.
The cultures in Rosenow's dextrose brain broth and in all other liquid media
were observed for a period of thirty days. Cultures on solid media were retained
until they had dried out. The mice were observed for not less than thirty days.
None of our cultures showed the presence of streptococci, either of an aerobic
or anaerobic type. None of the inoculated mice exhibited any unusual symp-
toms, and exclusive of those animals which apparently succumbed to the me-
chanical injury of a large inoculation of patient's citrated blood, all survived the
thirty-day period of observation. (See Table 1.)
Any proven etiological agent in pemphigus would be a major medical contribu-
tion. The careful work done by Dr. Welch with the streptococci in the past has
not been repeated elsewhere; hence our interest in attempting to confirm it. We
are at a loss to explain the discrepancies in our findings and those of Dr. Welch.
In addition to our rigid observance of the original technique, we have employed
other media which were developed specifically to grow streptococci and other
organisms of exacting growth requirements.
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